Low temperature enhancement of reporter genes expression directed by human immunodeficiency virus type 1 long terminal repeat.
Bacteria and eukaryotic cells respond to cold stress by inducing and enhancing the synthesis of specific arrays of proteins. We describe here cold-induced enhancement of expression for two reporter genes; luciferase and beta-galactosidase, both under the control of HIV-1 LTR sequences, observed in mouse fibroblasts and human HeLa cells respectively. Increased expression of luciferase in fibroblasts when shifted to 25 degrees C was detectable at 30 degrees C but was not observed following cold shock at 4 degrees C. To sustain the cold-induced effect, cells had to be kept at subphysiological temperature. The observed enhancement of luciferase activity did not result from a particular site of integration of the reporter gene and was evident whether cold-stressed cells were stationary or growing. Cold-induced expression of luciferase was evidenced at the protein level, enzymatic activity and RNA level, furthermore, active transcription and translation were required for overexpression. The cold effect which has been generalized with the reporter gene beta-galactosidase appears to be a process involving, at least in part, the HIV-1 LTR sequences and might correspond to an increase in the half-life of mRNA. The cold-dependent enhanced expression of luciferase and beta-galactosidase reported here, together with data describing the activation of HIV-1 LTR by hyperthermia, point out the particular temperature sensitivity of these regulatory sequences. This potential thermal modulation may be useful in the comprehension of regulatory processes in latency and reactivation of viral expression during HIV-1 infection.